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Claims 

[ci] 1. A white light light emitting diode (LED), comprising: 
an exciting light source, for emitting a light, wherein a 
wavelength of the light is in a range of about 250nm to 
about 490nm; and 

a fluorescent powder, disposed around the exciting light 
source, for absorbing the light emitting from the exciting 
light source, wherein a material of the fluorescent pow- 
der is selected from a group consisting of (Tb Ce Re 

- 3-x-y _ X 

)AI O . (Me Eu Re ) SiO , YBO :Ce , YBO :Tb , 

y 5 12 1-x-y x y 3^ 5 3 3 - 

SrCa O :Eu , SrAI O :Eu , (Ba,Sr)MgAI 0 :Eu , 

2 4 2 4 ' ' ^ 10 17 

(Ba,Sr)MgAI^^O^^:Mn , Y^O^iEu , Y^O^iBi , {Y,Gd)p 
lEu^"", (Y,Cd) O Y O SiEu^"", Y O SiBi^"", (Me Eu 

3 '"''2 3 2 2 2 2 1-x, 

^)ReS, GMgCAs^O^iMn, Mg^SiO :Mn, BaMgAI^^O^^:Eu 
and (Ca,Sr,Ba) (P0^ CI:Eu^^,Gd^"'. 

5 4 3 

[c2] 2. The white light LED of claim 1, wherein when the 

wavelength of the light is in a range of about 440nm to 
about 490nm, the material of the fluorescent powder is 
selected from a group consisting of (Tb Ce Re )AI O 
, (Me Eu Re ) SiO , Y O :Eu , Y O :Bi ' (Y,Gd) O 

12 _ 1-x-y xy 3- 523- 23- 2 

:Eu , (Y,Gd) O :Bi , Y O S:Eu , Y O S:Bi , (Me Eu 

3 2 3 2 2 2 2 1-x 

)ReS, 6MgO,As O :Mn and Mg SiO :Mn. 

)c 2 5 3 



[c3] 3. The white light LED of claim 1, wherein when the 

wavelength of the light is in a range of about 250nm to 
about 440nm, the material of the fluorescent powder is 
selected from a group consisting of (Tb Ce Re )AI O 

3-x-y X y 5 

, (Me Eu Re ) SiO , YBO :Ce , YBO :TB , SrGa 0 

12 - 1-x-y X y3 5 3 3, 2 

^:Eu , SrAl20^:Eu , (Ba,Sr)MgAI^^O^^:Eu , (Ba,Sr)MgAI 
0 iMn^"", Y O lEu^"", Y O iBi^"", (Y,Gd) O :Eu^"', (Y,Gd) 

10 17 2 3 2 3 2 3 > v > ' 

O iBI^"", Y O SiEu^"", Y O S:Bi^^,(Me Eu )ReS, 

2 3 2 2 2 2 1-x X 

6MgO,As O :Mn, Mg SiO :Mn, BaMgAI O :Eu and 

^25 ^3 4 ' ^ 10 17 

(Ca.Sr.Ba) (PO ) CI:Eu ,Gd . 

5 4 3 

[c4] 4. The white light LED of claim 1, wherein 0<x<0.8 and 
0<y<2.0. 

[c5] 5. The white light LED of claim 1, wherein Me comprises 
calcium, strontium, or barium. 

[c6] 6. The white light LED of claim 1, wherein Re comprises 
praseodymium (Pr), rubidium, samarium (Sm), dyspro- 
sium (Dy), holmium (Ho), yttrium, erbium (Er), europium 
(Eu), thulium (Tm), ytterbium (Yb), chromium, strontium, 
lutetium (Lu), gadolinium (Gd), aluminum, or zinc. 

[c7] 7. The white light LED of claim 1, wherein the exciting 
light source comprises LED chip or laser diode chip. 



[c8] 8. A white light light emitting diode (LED), comprising: 



a susceptor, having a pit in a surface of tlie susceptor; 
an exciting liglit source, disposed in the pit of the sus- 
ceptor and electrically connected to the susceptor, 
wherein a light having a wavelength in a range of about 
250nm to about 490nm is emitted from the exciting 
light source; 

a sealing resin, disposed over the susceptor, wherein the 
exciting light source is covered by the sealing resin to 
mount the exciting light source over the susceptor; and 
a fluorescent powder, disposed in the sealing resin, and 
for receiving the light emitting from the exciting light 
source, wherein a material of the fluorescent powder is 
selected from a group consisting of (Tb Ce Re )AI 01 
, (Me Eu Re ) SiO , YBO iCe^"", YBO iTB^"", SrGa O 

2 1-x-y xyl5 3 3 2 

^:Eu , SrAI^O^:Eu , (Ba,Sr)MgAI^^O^^:Eu , (Ba,Sr)MgAI 
O Mn^^, Y O lEu^"", Y O iBI^"", (Y,Gd) O lEu^"", (Y,Gd) 

10 17 '2 3 2 3 2 3 

0 :Bi , Y 0 S:Eu , Y O S:Bi , (Me Eu )ReS, 

2 3 2 2 2 2 1-x X 

6MgO,As O :Mn, Mg SiO :Mn, BaMgAI O :Eu and 

2 5 3^ 4 - 10 17 

(Ca,Sr,Ba) (PO ) CI:Eu ,Gd . 

5 4 3 

[c9] 9. The white light LED of claim 8, further comprising: 
a plurality of welding wire, electrically connected be- 
tween the exciting light source and the susceptor. 



[ciO] 10. The white light LED of claim 8, wherein the susceptor 
comprises a packaging leadframe or a circuit board. 



[cii] 11. The white light LED of claim 8, wherein the exciting 
light source comprises a LED chip or a laser diode chip. 



[ci2] 12. The white light LED of claim 8, wherein when the 
wavelength of the light is in a range of about 440nm to 
about 490nm, the material of the fluorescent powder is 
selected from a group consisting of (Tb Ce Re )AI 01 

3-x-Y X y 5 

, (Me Eu Re ) SiO , Y O :Eu , Y O :Bi , (Y,Gd) 0 

2 - 1-x-y xy3-523 T 23 ^ 2 

:Eu , (Y,Gd) O :Bi , Y O S:Eu , Y O S:Bi , (Me Eu 

3 2 3 2 2 2 2 1-x 

)ReS, 6MgO,As O :Mn, and Mg SiO :Mn. 

[ci3] 13. The white light LED of claim 8, wherein when the 
wavelength of the light is in a range of about 250nm to 
about 440nm, the material of the fluorescent powder is 
selected from a group consisting of (Tb Ce Re )AI 01 

3— X— y X y 5 

, (Me Eu Re ) SiO , YBO iCe^"", YBO iTB^"", SrGa O 

2 1-x-y xyl5 3 3- 2 

^:Eu , SrAI^O^iEu , (Ba,Sr)MgAI^^O^^:Eu , (Ba,Sr)MgAI 
0 iMn^"", Y 0 lEu^"", Y O iBi^"", (Y,Gd) 0 lEu^"", (Y,Gd) 

10 17 2 3 2 3 2 3 ' v ' ' 

O iBi^"", Y O SiEu^"", Y O SiBi^"", (Me Eu )ReS, 

2 3 2 2 2 2 1-x X _ 

6MgO,As O :Mn, Mg SiO :Mn, BaMgAI O :Eu and 

^25 ^3 4 ' ^ 10 17 

(Ca.Sr.Ba) (PO ) CI:Eu ,Gd . 

5 4 3 

[ci4] 14. The white light LED of claim 8, wherein 0<x<0.8, 
and 0<y<2.0. 



[ci5] 15. The white light LED of claim 8, wherein Me comprises 
calcium, strontium, or barium. 



[ci6] 16. The white light LED of claim 8, wherein Re comprises 
praseodymium (Pr), rubidium, samarium (Sm), dyspro- 
sium (Dy), holmium (Ho), yttrium, erbium (Er), europium 
(Eu), thulium (Tm), ytterbium (Yb), chromium, strontium, 
lutetium (Lu), gadolinium (Gd), aluminum, or zinc. 

[ci7] 17. A white light light emitting diode (LED), at least com- 
prising: 

a LED chip, for emitting a light having a wavelength in a 
range of about 250nm to about 490nm, wherein the LED 
chip comprising: 
a substrate; 

an nucleation layer, disposed over the substrate; 

a conductive buffer layer, disposed over the nucleation 

layer; 

a first confinement layer, disposed over the conductive 
buffer layer, wherein a type of a (conductive) doping ma- 
terial of the first confinement layer and a type of a 
(conductive) doping material of the conductive buffer 
layer are the same; 

a light emitting layer, disposed over the first confine- 
ment layer, wherein the light emitting layer comprises 
doped lll-V compound semiconductor material; 
a second confinement layer, disposed over the light 
emitting layer, wherein a type of the (conductive) doping 
material of the second confinement layer and the type of 



the (conductive) doping material of tlie first confinement 
layer are different; 

a contact layer, disposed over the second confinement 
layer, wherein the contact layer comprises a superlattice 
structure material layer; 

an anode electrode, disposed over the contact layer; 
a cathode electrode, contacted to the conductive buffer 
layer, and isolated from the first and the second confine- 
ment layer, the light emitting layer, the contact layer and 
the anode electrode; and 

a fluorescent powder, disposed around the exciting light 
source, and for receiving the light emitting from the ex- 
citing light source, wherein a material of the fluorescent 
powder is selected from a group consisting of (Tb Ce 

3-x-y 

Re )AI 0 , (Me Eu Re ) SiO , YBO :Ce , YBO :TB , 

X y 5 12 1-x-y x_y3 5 3 -3 

SrGa O :Eu , SrAI O :Eu , (Ba,Sr)MgAI O :Eu , 

2 4 2 4 10 -17 

(Ba,Sr)MgAI^^O^^:Mn , Y^O^:Eu , Y^O^iBi , (Y,Cd)^0 
lEu^"", (Y,Gd) O iBi^"", Y O SiEu^"", Y O SiBi^"", (Me Eu 

3 2 3 2 2 2 2 1-x, 

)ReS, 6MgO,As O :Mn, Mg SiO :Mn, BaMgAI 0 :Eu 

X 2 5 _ 3 4 10 17 

and (Ca,Sr,Ba) (PO ) CI:Eu ,Gd . 

5 4 3 

[ci8] 18. The white light LED of claim 17, wherein when a 

wavelength of the light is in a range of about 440nm to 
about 490nm, the material of the fluorescent powder is 
selected from a group consisting of (Tb Ce Re )AI O 

3+ 3-^-^3+^ y ^ 

, (Me Eu Re ) SiO , Y O :Eu , Y O :Bi , (Y,Gd) O 

12 1-x-y xy3523 23 2 



lEu^"", (Y,Gd) O iBi^"", Y O SiEu^"", Y O S:Bi^"', (Me Eu 

2 3 2 2 2 2 1-x 

)ReS, 6MgO,As O :Mn and Mg SiO :Mn. 

[ci9] 19. The white light LED of claim 17, wherein when the 
wavelength of the light is in a range of about 250nm to 
about 440nm, the material of the fluorescent powder is 
selected from a group consisting of (Tb Ce Re )AI O 

3— X— y X y 5 

, (Me Eu Re ) SiO , YBO iCe^"", YBO iTB^"", SrGa 0 

12 - l-x-y X y3 5 3 i 2 

^:Eu , SrAI^O^:Eu , (Ba,Sr)MgAI^^O^^:Eu , (Ba,Sr)MgAI 
O :Mn^'', Y O lEu^"", Y O iBi^"", (Y,Gd) O lEu^"", (Y,Gd) 

10 17 2 3 2 3 2 3 

0 :Bi , Y O S:Eu , Y O S:Bi , (Me Eu )ReS, 

2 3 2 2 2 2 1-x X 

6MgO,As O :Mn, Mg SiO :Mn, BaMgAI 0 :Eu and 

^25 ^3 4 ^ 10 17 

(Ca,Sr,Ba) (PO ) CI:Eu ,Gd . 

5 4 3 

[c20] 20. The white light LED of claim 17, wherein 0<x<0.8 
and 0<y<2.0. 

[c2i] 21. The white light LED of claim 17, wherein Me com- 
prises calcium, strontium or barium. 

[c22] 22. The white light LED of claim 17, wherein Re com- 
prises praseodymium (Pr), rubidium, samarium (Sm), 
dysprosium (Dy), holmium (Ho), yttrium, erbium (Er), eu- 
ropium (Eu), thulium (Tm), ytterbium (Yb), chromium, 
strontium, lutetium (Lu), gadolinium (Gd), aluminum or 
zinc. 



[c23] 23. The white light LED of claim 17, wherein a super high 



conductivity material of tlie contact layer comprises 
strained layer superlattice (SLS) material. 

[c24] 24. The white light LED of claim 23, wherein a conduc- 
tive type of the contact layer and a conductive type of 
the second confinement layer are different. 

[c25] 25. The white light LED of claim 23, wherein a conduc- 
tive type of the contact layer and a conductive type of 
the anode electrode are different. 

[c26] 26. The white light LED of claim 17, wherein the anode 
electrode comprises a conventional metal used in a 
semiconductor process and a multi-layer structure com- 
posed of a mixture of the conventional metal, wherein a 
total thickness of the anode electrode is equal to or less 
than O.lMm. 

[c27] 27. The white light LED of claim 26, wherein the anode 
electrode comprises a transparent conductive oxide 
(TCO), wherein the TCO comprises a N-type conductive 
material comprising indium tin oxide (ITO), cadmium tin 
oxide (CTO), ZnO:AI, ZnO:ln, ZnO:Ga, ZnGa O , SnO :Sb, 

2 4 2 

Ga O :Sn, AqInO :Sn and In O :Zn, or a P-type conduc- 

2 3 2 2 3 

tive material comprising CuAlO^, LaCuOS, NiO, CuGaO^ 
and SrCu O . 

2 2 

[c28] 28. The white light LED of claim 17, wherein the sub- 



strate is comprised aluminum oxide, sappliire, silcon 
carbide (SiC), zinc oxide (ZnO), silicon substrate, gallium 
phosphide (GaP) or gallium arsenide (GaAs). 

[c29] 29. The white light LED of claim 17, wherein the light 
emitting layer comprises a doped lll-V compound semi- 
conductor quantum well structure. 

[c30] 30. The white light LED of claim 29, wherein the quan- 
tum well structure comprises doped lll-V compound 
semiconductor comprising AI In Ga N/AI In Ga 

^ ^ a b 1-a-b x y 

N, wherein a,b>0; 0<a+b<l; x,y>0; 0<x+y<l; 

l-x-y 

x>c>a. 

[c3i] 3 1. The white light LED of claim 17, wherein the cathode 
electrode comprises Cr/Au, Cr/Pt/Au, Cr/WSiN/Au, WSi 
/Au, Ti/Si /Au, Ti/Au, Ti/WSi /Au, Ti/AI/Cr/Au, Ti/ 

XX X 

Al/Co/Au, Cr/AI/Cr/Au, Cr/AI/Pt/Au, Cr/AI/Pd/Au, Cr/ 
Al/Ti/Au, Cr/AI/Co/Au, Cr/AI/Ni/Au, Pd/AI/Ti/Au, Pd/ 
Al/Pt/Au, Pd/AI/Ni/Au, Pd/AI/Pd/Au„ Pd/AI/Cr/Au, Pd/ 
Al/Co/Au, Nd/AI/Pt/Au, Nd/AI/Ti/Au, Nd/AI/Ni/Au, Nd/ 
Al/Cr/Au Nd/AI/Co/A, Hf/AI/Ti/Au, Hf/AI/Pt/Au, Hf/ 
Al/Ni/Au, Hf/AI/Pd/Au, Hf/AI/Cr/Au, Hf/AI/Co/Au, Zr/ 
Al/Ti/Au, Zr/AI/Pt/Au, Zr/AI/Ni/Au, Zr/AI/Pd/Au, Zr/ 
Al/Cr/Au, Zr/AI/Co/Au, TiNx/Ti/Au, TiNx/Pt/Au, TiNx/ 
Ni/Au, TiNx/Pd/Au, TiNx/Cr/Au, TiNx/Co/Au TiWNx/ 
Ti/Au, TiWNx/Pt/Au, TiWNx/Ni/Au, TiWNx/Pd/Au, Ti- 



WNx/Cr/Au, TiWNx/Co/Au, NiAI/Pt/Au, NiAI/Cr/Au, 
NiAI/Ni/Au, NiAI/Ti/Au, Ti/NiAI/Pt/Au, Ti/NiAI/Ti/Au, 
Ti/NiAI/Ni/Au or Ti/NiAI/Cr/Au. 



